Aim: This article presents an overview about various simple techniques for fabrication of radiographic and surgical stents for implant placement.
INTRODUCTION
Implants have now become an important option for replacement of missing teeth. Initially, the residual bone available and its quality determined the implant position and angulation. [1] Prosthetically guided implantology was eventually developed due to the need for a predictable prosthesis. According to this concept, an accurate position of the implant is established at the diagnostic phase as per the pre-planned final restoration. [1] During implant placement surgery, the position and angulation of the implant should be determined in an optimal position, considering the bone contour, the future prosthesis presence of any vital structures in the vicinity of the proposed implant site. One method to achieve an accurate implant position is to use a radiographic stent during the planning of implant treatment and use of surgical stents during surgery. [2] [3] The use of radiographic template with CBCT for planning implant position and a surgical stent during the surgery can play an important role. [1] Use of surgical stent during surgery can help toprevent implant placement undesirable site, reduce unrequired osteotomy, result in appropriate prosthesis design, reduce the required surgical time and trauma, and increase patient comfort. [1] An inadequate implants position and angulation may make prosthesis fabrication more complex, and worsen the prognosis of the implant by increasing the risk of surgical and prosthetic problems. It may lead to failure of the implant and will result in additional trauma to the patients, additional time and cost will be required of correction. and gutta-percha as a radiopaque material for radiographic evaluation. After the radiographic evaluation it can be modified to be used as surgical stent during the implant placement. They have suggested a method for fabrication of a simple and cost effective stent for implant placement and its advantages over the other techniques of stent fabrication. [1] Yen-Chen Ku and Yu-Fu Shen (2000) have described a method for fabrication of a radiographic and surgical stent. A vacuum-formed matrix that is usually used in the fabrication of fixed provisional prostheses was used in the fabrication of stents for radiographic examination and in the surgical stage of implant therapy. A simple method of fabricating a vacuum-formed matrix filled with clear acrylic resin and a gutta-percha marker was described. [4] Ingeborg J. De Kok et al (2014) have described various methods for fabricating radiographic stents for implant placement. The different methods described are -using an existing prosthesis with radiopaque markers, using a thermoplastic shim incorporating radiopaque markers, using radiopaque teeth in a mucosa or tooth supported stent and fabricating a radiopaque resin duplicate of a diagnostic wax-up. [5] Techniques Radiographic stent Various techniques can be used for the fabrication of radiographic stents.
They are -
1.
Using an existing prosthesis with radiopaque markers (Fig. 1 ) [5] a. Existing prosthesis (Removable partial denture) of patient used as a radiographic stent. b. A thin layer of sticky wax applied to the mid-facial region of tooth. c. A lead foil is stuck to the sticky wax. d. Radiograph of the patient with the stent in place. 2. Using a thermoplastic shim incorporating radiopaque markers (Fig. 2) [5]
a. Plaster cast of patient showing anterior teeth missing. b. Wax-up done and cast duplicated. c. Thermoplastic shim fabricated and radio-opaque material applied to the shim. d. Radiograph of the patient with the shim in place. 3. Using radio-opaque teeth in mucosa or tooth-supported stent (Fig. 3) [5]
i. Plaster cast of the patient with missing teeth.
ii. Wax-up done on the cast.
iii. Cast duplicated and thermoplastic shim fabricated. iv. Radio-opaque acrylic teeth placed in the shim. v. Radiograph of the patient with the shim in place. 4. Radiopaque resin duplicate of the prosthesis or a diagnostic wax-up (Fig 4) [5]
1. Maxillary denture of the patient duplicated in a radiopaque resin. 2. Stereolithographic surgical stent fabricated from derived treatment plan USING THE GENERATED SCAN DATA (Fig. 5 ) [5] a. 3-D reconstruction of the edentulous mandible with superimposed prosthesis with the planned tooth position in place. b. Determined position of the implant based on data acquired. c. Design of the surgical stent virtually designed. d. Surgical stent fabricated using stereolithography.
Surgical Stent (Fig. 6) [1]
1. Maxillary and Mandibular impressions are made using irreversible hydrocolloid impression material and poured in gypsum. 2. The casts are articulated on an articulator. Wax up is done on the mounted cast. 3. This cast is then duplicated in gypsum. 4. Occlusal two third of the prosthesis is trimmed on the duplicated cast. The location of access holes both mesio-distally and bucco-lingually is determined. 5. A stent was fabricated as a plate using autopolymerizing acrylic resin on the trimmed teeth and the position of the implant is transferred on the plate. 6. A channel is made in the center of the stent through the predetermined mesio-distal and bucco-lingual center. The channel is filled with gutta percha used as the radiopaque marker. 
DISCUSSION
For a successful implant treatment, it is important to place the implant at an accurate pre-determined position. The mesio-distal position of the implant should be such that, it helps in papilla preservation and provides an esthetic restoration profile. [6] Implants have to be placed a minimum of 1.5 mm from the adjacent tooth and 3 mm from an adjacent implant. [7, 8, 9] When more than one implant has to be placed, they should be placed parallel to each other or it might lead to non-axial loading that might result in failure of implants. [10] To achieve these objectives, the use of radiographic and surgical stent has been advocated. According to the literature, implants that have been positioned using stents are more accurately positioned as compared to those placed without stents. [11, 12] A surgical guide allows the placement of the implant along planned prosthetic axes during surgery. A radiographic stent allows visualizing the planned implant axis, position of the definitive prosthesis, emergence site, available space for the attachment components, and thickness of the mucosa overlying the bone. The radiographic stent can be transformed into a surgical stent after the treatment planning has been completed. During surgery, this removable surgical stent offers ease in implant placement without compromising access to the implant sites.
[13]
CONCLUSION
Dental implantology has come up as a feasible option to conventional prosthodontics. Using stents for implant placement helps in achieving precise position of implants. Even an inexperienced surgeon can achieve better results by using radiographic and surgical stents during implant placement. 
